This paper assesses whether perceived punishment severity changes discontinuously when an individual becomes an adult in the eyes of the courts. I find that the perceived chance of jail increases by 5.2 percentage points when an individual reaches the age of criminal majority, over and above the general effect of ageing. The magnitude of this subjective change in the chance of jail at the age of majority appears to be substantially smaller than that found in objective data.
Introduction
Economists commonly assume that individuals have objectively correct or rational expectations. Likewise, when studying the impact of policy interventions on behavior, we assume that changes in subjective expectations correspond to the resulting changes in objective measures. However, though these assumptions are common, they are generally difficult to defend or verify.
A new body of empirical literature has recently emerged, which takes advantage of survey data on expectations to validate these assumptions; see Manksi (2004) for a comprehensive review of this subjective expectations literature.
1 Yet, there is still minimal knowledge of how expectations are formed (Manski, 2004) . 2 This is a significant shortcoming given that it is necessary to know how an individual's expectations change when policies change to credibly predict how policies will alter behavior. Unfortunately, there are few situations in which longitudinal expectations data coincides with relevant policy changes.
Thus, this paper begins to fill in this gap by taking advantage of the inherent 'policy' change that exists in the United States juvenile and adult justice systems. In particular, I assess whether there is a discontinuous change in perceived punishment severity when an individual becomes an adult in the eyes of the courts. The economics of crime literature typically assumes that individuals are knowledgeable of objective measures of the probability and severity of 1 Most of this literature is based on survey questions in the Health and Retirement Study (Hurd and McGarry, 1995; Hurd, Smith, and Zissimopoulos, 2002) , the Survey of Economic Expectations (Manski and Straub, 2000; Dominitz, 1998; Dominitz, Manski, and Heinz, 2003) , the Michigan Survey of Consumers , and the 1997 National Longitudinal Survey of Youth (Lochner, 2005; Fischhoff et. al., 2000) . Other surveys that contain questions soliciting subjective expectation measures include the Bank of Italy's Survey of Household Income and Wealth and the Dutch VSB Panel Survey.
2 A handful of papers assess how individual expectations change in response to 'events' experienced by the individual. For instance, Dominitz (1998) studies how earnings expectations change from one period to another after experiencing actual earnings. study how mutual fund expectations change over time as the S&P stock index changes. Locher (2005) assesses how the perceived chance of arrest responds to changes in the criminal and arrest history of the individual and his siblings.
punishment. Consequently, researchers typically use official measures of arrest, conviction, and incarceration rates to test the implications of Becker's (1968) economic model of crime, i.e.
individuals should be deterred as the expected probability or severity of punishment increases. 3 Yet, Nagin (1998) points out that criminal justice policies designed to deter crime will only be successful if these policies can actually manipulate perceptions.
In the U.S., juveniles and adults who are charged with a crime are subject to different laws. These laws are determined at the state-level and vary greatly across states. The age at which individuals are processed in the adult criminal justice system rather than the juvenile justice system is the age of criminal majority and is also state dependent. In 38 states, the age of criminal majority is 18; an 18-year old will be tried in the criminal courts. The age of criminal majority is 17 in ten states and 16 in three states. There are, of course, exceptions to these age cutoffs. Individuals who are below the age of majority, but who commit sufficiently serious crimes, can be transferred to the adult courts. Depending on the state and crime, such transfers may either be mandatory or left up to prosecutorial discretion. 4 It is generally taken as common knowledge that, conditional on the crime committed, individuals receive a harsher punishment if sentenced in the criminal courts rather than the juvenile courts. The punishment can be more severe in a number of ways, including an increased likelihood of imprisonment, longer prison sentences, and worse prison conditions. Glassner et. al. (1983) provides anecdotal evidence from a survey of subjects in New York State that individuals are aware of the differences in how the adult and juvenile systems treat criminals. For instance, one interviewee said: "I try to be as careful as much as I can these days. 'Cause you know, I know I can go to jail, 'cause they changed the law. You can go to jail at sixteen." The age of criminal majority in New York is 16.
Thus, the main goal of this paper is to assess whether there is systematic empirical evidence of such belief updating, i.e. that individual perceptions change at the age of criminal majority to reflect the changes in objective measures of punishment severity. In addition to furthering our knowledge on how expectations form, this is an important contribution to the economics of crime literature for two reasons. First, though criminologists have given a fair amount of attention to the role played by perceptions, economists studying crime seem to have given little thought to the correspondence between objective and subjective measures. 5 One notable exception is Lochner (2007) , who finds that the perceived chance of arrest responds to changes in one's own criminal history as well as to that of one's siblings. Second, there are at least two fairly prominent papers in the economics of crime literature (Lee and McCrary, 2005; Levitt, 1998) that study whether observed criminal activity changes at the age of criminal majority. Lee and McCrary (2005) use detailed administrative arrest data in Florida to test for a deterrence effect of punishment severity at the age of majority, but find no evidence of a systematic drop in arrest rates. Levitt (1998) , in contrast, finds evidence of deterrence using state-level panel data to examine changes in cohort specific arrest rates at the age of criminal majority. Both of these papers essentially assume that subjective measures of punishment severity correspond to objective measures at the age of criminal majority. Thus, this paper provides a rare opportunity to assess the validity of this assumption. 5 The criminology literature is concerned both with the formation of perceptions of the criminal justice system and how such perceptions affect crime rates, including the deterrent effects of the perceived probability and severity of punishment. For instance, see Klepper and Nagin (1989) , Paternoster (1987) , and Horney and Marhsall (1992) . Recent papers also address the determinants of changes in perceptions (Pogarsky, Piquero, and Paternoster, 2004; Matsueda, Kreager, and Huizinga, 2006) . To the best of my knowledge, none of these papers assess how perceptions change at the age of majority.
The analysis in this paper is based on the sample of males in the geocoded version of the The paper begins by presenting objective data of how the chance of jail conditional on being arrested for a particular crime changes at the age of criminal majority from a variety of sources, including national and state-level data, as well as the NLSY97. Each of these data sources has its weaknesses. For instance, it is quite common for sentencing data to bundle motor vehicle theft into the broader larceny category. Regardless, consistent support of the belief that adults receive harsher punishments than juveniles is seen across these sources.
Section 4 presents two strategies to identify whether perceived punishment severity varies discontinuously at the age of majority. First, a difference-in-difference design is used, which takes advantage of the fact that the age of majority varies across states. For instance, the change in perceived punishment severity between the ages of 15 and 16 in states where the age of majority is 16 (i.e. the treatment group) is compared to states where the age of majority is 17 (i.e. the comparison group). This results in an estimated 6.9 percentage point increase in the perceived chance of jail for males. However, the size and significance of the estimated jump depends on both the treatment and comparison groups being considered.
The second estimation strategy takes advantage of the longitudinal nature of the data and a regression discontinuity design to identify within individual changes in perceptions.
Specifically, perceived punishment severity is regressed on a third-order age polynomial and whether the respondent has reached the age of adult jurisdiction; individual fixed effects are also included to control for unobservable heterogeneity. A discontinuous change in perceptions is observed, such that the perceived chance of jail increases by 5.2 percentage points, on average, when the individual becomes an adult in the eyes of the courts. This effect is over and above underlying trends in age and is not sensitive to the inclusion of a large set of time varying controls, such as criminal activity, justice system interactions, educational variables, and household structure. It is also fairly robust to alternative ways of controlling for age. This estimated change in the subjective chance of jail conditional on arrest for stealing a car is substantially smaller than the changes observed in the objective data.
Lastly, Section 5 presents a reduced form analysis of whether self-reported criminal behavior changes discontinuously at the age of criminal majority. This analysis cannot distinguish changes in behavior due to changes in the perceived chance of jail from those due to changes in, for instance, perceived sentence length. Five crime categories are considered: auto theft, thefts less than $50, thefts more than $50, drug sales, and assault. Thefts of less than $50 is the only crime category for which any consistent evidence of deterrence was found. And, even this evidence was sensitive to how age entered the specification.
Objective Measures of Punishment Severity
Before turning to the subjective analysis, I present objective data from a number of sources for both juveniles and adults in Second, the objective data would ideally focus on motor vehicle theft. This data were surprisingly hard to come by. One of the primary issues is that motor vehicle theft is often not separated out from other larcenies in sentencing data. Most other offenses included in the broad larceny category are significantly less serious than motor vehicle theft; in addition, motor vehicle thefts make up just a small proportion of all thefts. Consequently, much of the following discussion focuses on burglary, which, according to the federal sentencing guidelines, is fairly comparable to motor vehicle theft in terms of offense severity. 7 A third issue is that sentencing data for the same crime category must be obtained for both juveniles and adults in order to identify the change in punishment severity at the age of criminal majority. However, the vast majority of states do not maintain detailed sentencing records for juveniles. 
NLSY97 Estimates
Panel 3 of Table 1 presents the objective chance of outside placement using the NLSY97 dataset, which will be described in more detail in the next section. In each survey round, respondents are asked the number of times that they have been arrested since the last survey round. For each arrest, they are then asked questions that characterize the offense with which they are charged and their progress through the justice system, including whether they are sentenced to a correctional institution. As with the national data, motor vehicle theft is not broken out as a separate crime category; thus, I focus on burglary and robbery offenses. In addition, offense categories are only known for arrests that result in a charge. Finally, an individual's age as of each survey date is available, but not the age at the time of arrest.
Thus, for the first five survey rounds combined, I present estimates of the percent of juvenile and adult charges that result in a sentence to a juvenile correctional facility, jail, or prison. Respondents are defined as juveniles (adults) based on whether they are below (above) the age of criminal majority as of the interview date. This is likely to result in conservative estimates of the difference between juvenile and adult sentencing rates for two reasons. Adult sentencing rates may be biased down since it is possible for a respondent who committed an offense as a juvenile to be counted as an adult if he just reached the age of majority. Juvenile sentencing rates may be biased up due to the counting of respondents as juveniles who are sentenced in the adult courts because of offense or criminal history severity.
The results indicate an increase at the age of criminal majority in the chance of outside placement conditional on being charged with a robbery or burglary, respectively, of 13 and 12 percentage points. These estimates are somewhat lower than those seen in the national data; this is to be expected, however, since the national data includes all adults while the NLSY97 adults are still quite young and less criminally experienced.
Data
The NLSY97 consists of 8,984 individuals who were between the ages of 12 and 16 as of system interactions, and educational attainment and enrollment are also included in Table 2 .
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Criminal activity and justice system interaction variables are measured at the intensive margin when available. This is not possible for all crime categories, including auto theft and thefts less than $50; for these offenses, the extensive margin (i.e. whether the individual committed any such offenses) is used.
The following question is used to measure perceived punishment severity: "Suppose you were arrested for stealing a car, what is the percent chance that you would serve time in jail?" Table 2 indicates that the average perceived chance of going to jail conditional on being arrested 11 Note that self-report studies tend to find a much higher proportion of the juvenile population involved in delinquent behavior than official reports since self-report studies can capture delinquent behaviors that never come to the attention of juvenile justice agencies. Official records may systematically underestimate juvenile crime for a number of reasons. For instance, not all juvenile cases are actually referred to a juvenile justice agency and not all delinquent acts result in arrest (Snyder and Sickmund, 1999) .
for stealing a car for males increased by more than 10 percentage points during the first five years of the survey, from 46.4 percent to 56.6 percent. In contrast, there is little change over time in the perceived chance of arrest, as seen in the first row of Table 2 .
This survey question elicits a probabilistic measure of perceived punishment severity;
rather than asking whether the chance of jail is very likely, fairly likely, not too likely, or not at all likely, the survey asks for the chance of jail. Probabilistic measures of this sort are advantageous because (i) they are based on a well-defined numerical scale, which should be interpersonally comparable, and (ii) they can be compared to objective measures (Manski, 2004) .
However, probabilistic measures are also subject to criticism. First, it may be difficult to express beliefs as numerical probabilities and individuals may, consequently, only give responses of 0, 50, and 100 percent. Individuals may even say there is a 50 percent chance of jail when, in reality, they simply think there is some chance but do not know how to quantify it. Though the entire range of probabilities is used in response to this survey question, there are three mass points; approximately 18, 20, and 22 percent of the responses indicate that there is no chance, a certain chance, and a fifty-fifty chance of jail, respectively. 12 Note that the results presented in the paper are robust to the exclusion of these mass points.
A second criticism is that an individual's responses may not reveal his true expectations.
Though this is impossible to directly test, one can at least assess whether there is some internal validity. That is, is a greater perceived chance of jail observed when one would expect? Table 3 explores whether the perceived chance of jail varies with the extent to which respondents have interacted with the justice system. On average, males believe that the chance of jail is 51.7 percent. Not surprisingly, criminally 'experienced' males perceive a greater chance of jail;
arrested and incarcerated males believe there to be a 58.3 and 70.0 percent chance, respectively.
13 Table 3 also compares the perceived chance of jail for respondents who are considered juveniles or adults by the criminal justice system. On average, 'juvenile' males believe that the chance is 47.9 percent while 'adults' believe there to be a 56.1 percent chance; this represents an approximately eight percentage point difference between juveniles and adults. Even when considering just arrested males, incarcerated males, or males who ever stole a car, one still observes a similar difference between the perceptions of juveniles and adults.
A number of other issues may remain regarding the appropriate interpretation of this survey question. For example, the survey is based on a random sample of individuals and not a random sample of participants in criminal markets. One could argue that it is the perceptions of the latter group that are the most relevant, especially with regards to understanding the potential impacts of policies designed to decrease crime. To the extent that this is the case, the analysis will consider whether there is heterogeneity in how perceptions change at the age of criminal majority across individuals with different degrees of criminal experience. way is seen in Table 3 ; individuals with higher chances of jail (e.g. because they have criminal records) actually perceive the chance of jail to be higher.
Another concern is whether the respondents interpret the question to be asking about jail at the time of arrest (i.e. before being convicted of a crime) or jail after being convicted (i.e. as a part of the sentence). The context of this question in the survey points towards the latter interpretation. Specifically, this question is the fourth question asked about an individual's perceptions and is asked after questions about the chance of: (i) arrest, (ii) release without charges or dismissal at court, and (iii) only a fine. 15 This is an important point, as one can only interpret this question as a measure of perceived punishment severity if the respondent interprets the question to be asking about punishment.
Does Perceived Punishment Severity Vary Discontinuously at the Age of Majority?
The previous section suggests that the perceived chance of jail increases as individuals get older. This section identifies whether any of this change can be attributed to reaching the age of criminal majority, over and above the effect of ageing in general.
Difference-in-Difference Estimates of the Change in Perceptions at the Age of Majority
The cross-state variation in the age of criminal majority allows one to use a difference-indifference (DD) design to estimate whether the perceived chance of jail increases at the age of majority. Overall, the DD estimates provide some evidence of a discontinuous change in perceptions at the age of criminal majority. However, the estimates are especially sensitive to the chosen comparison and treatment groups. In addition, the DD estimator only yields an unbiased estimate of the effect of reaching the age of criminal majority if there are no other systematic differences between 17 and 18 year olds, for instance, in the comparison and treatment group states. It is certainly feasible that such differences exist. Thus, I supplement this first set of estimates with those that explicitly take advantage of the panel nature of the data.
Within Individual Estimates of the Change in Perceptions at the Age of Majority

Empirical Design
This section presents estimates of the change in perceptions at the age of majority that are identified solely off of within individual changes. The intuition underlying this identification strategy parallels that of a regression discontinuity (RD) design.
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An RD design can be implemented when individuals are assigned to a 'treatment' on the basis of a known and measured assignment score. Any individual whose assignment score falls on or above a prespecified cutoff is assigned to the treatment while any individual whose score falls below the cutoff is not. Identification is based on the idea that the sample of individuals within a very small interval around the cutoff point is very similar to a randomized experiment at the cutoff -they have essentially the same assignment score value. Thus, the comparison of average outcomes of individuals on either side of the cutoff provides a good estimate of the treatment effect.
In the context of the current paper, one can think of the individual's age as the known and measured assignment score. The pre-specified cutoff is the state-specific age of criminal majority. When an individual reaches the age of criminal majority, he becomes an adult in the eyes of the courts; i.e. he is subject to 'treatment'. To truly implement an RD design, one would want to compare the perceived chance of jail for individuals in the days just before they reach the 16 Regression discontinuity designs have been increasingly used in economics. See Thistlethwaite and Campbell (1960) , Seaver and Quarton (1976) , Trochim (1984) , Angrist and Lavy (1999) , van der Klaauw (2001) , and Jacob and Lefgren (2002) . Crime papers that utilize this design include: Berk and Rauma (1983) , Berk and de Leeuw (1999) , Chen and Shapiro (2007) , and Kuziemko (2007) .
age of criminal majority to that in the days just after reaching the age of majority (i.e. in the small interval around the cutoff). However, this is not possible since measures of perceived punishment severity are only obtained on an annual basis. As is typical of the RD literature, I
deal with this issue empirically by using the entire sample of males and controlling for a polynomial of age, the underlying score. To get as precise an estimate as possible, an individual's age is measured in months rather than years. As noted by Card and Lee (2007) A primary underlying assumption of the RD design is that all unobservables vary continuously at the cutoff. While one clearly cannot directly test whether this is the case, one can look at the extent to which observables vary discontinuously at the cutoff. Thus, some specifications also control for observed time-varying individual characteristics, X, including:
self-reported criminal activity, justice system interactions, gang membership, educational attainment and school enrollment, household structure, and whether the respondent lives in a central city. If these variables do not vary discontinuously when individuals reach the age of criminal majority, then the estimated effect of becoming an adult in the eyes of the courts (β 0 )
will not be sensitive to their inclusion in the analysis. 
Graphical Analysis
Figure 1 provides a preliminary sense of whether the perceived chance of jail changes discontinuously at the age of criminal majority. Specifically, Figure 1 plots non-parametric kernel weighted local polynomial estimates of the relationship between the perceived chance of jail and an individual's age (measured in months) relative to the state-specific age of criminal majority. An individual's relative age is zero during his first month in the adult justice system.
Separate estimates are presented for relative ages less than or equal to the age of criminal majority (i.e. the dashed line) and those greater than or equal to the age of majority (i.e. the solid line). All graphs use a Epanechnikov kernel function and a bandwidth of 5.0.
The upper left hand graph includes all males and indicates a slight upwards trend in the perceived chance of jail as individuals get older. Most importantly, a discontinuity is observed at the age of criminal majority. The remaining three graphs of Figure 1 present the results separately for states with ages of criminal majority equal to 16, 17, and 18, respectively. In each group, jumps are observed in the perceived chance of jail at the age of criminal majority. Figure 2 replicates this analysis for the perceived chance of arrest for stealing a car. In contrast to the results for the perceived chance of jail, little evidence is seen of a discontinuity in the perceived chance of arrest at the age of criminal majority. This is particularly true when looking at the sample of males from all states as well as age 16 and age 18 states; however, a small jump is seen in age 17 states. Column (2) of Table 5 controls for self-reported criminal activity (i.e. auto theft, thefts of less than $50, thefts of more than $50, assault, and drug sales), interactions with the justice system (i.e. arrest, charge, conviction, and incarceration), and gang membership. One may expect the crime and justice system interaction variables to be particularly relevant to how perceptions evolve. For instance, committing a crime without getting caught or being arrested and sentenced to jail provides respondents with previously unknown information. Column (3) controls for whether the individual lives in the central city of a metropolitan statistical area, lives in a two parent household, is enrolled in school, and the highest grade completed. Finally, column (4) includes state fixed effects. The inclusion of all of these variables has virtually no effect on the coefficient corresponding to Adult_Jur. 'Adults' still believe that the chance of jail is, on average, 5.3 percentage points greater than that perceived by 'juveniles'.
Estimation Results
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Thus, consistent with the objective data, there is evidence of a jump in the perceived chance of jail at the age of criminal majority. However, the size of the jump is perceived to be smaller than that which is measured in the various types of objective data.
Robustness and Heterogeneity
The results presented thus far restrict the underlying trend in age to be a third-order polynomial. If this is miss-specified, then it is possible that the 5.3 percentage point increase in the perceived chance of jail can be partly attributed to trends in age. For instance, using a linear age trend (not shown) rather than a polynomial results in a more than six percentage point increase in the perceived chance of jail.
Therefore, rows (2) through (6) of Table 6 assess the sensitivity of these findings to alternative specifications. Row (1) of Table 6 presents the baseline results, which corresponds to the estimation of equation (1) with the full set of observable controls and state fixed effects (see column (4) of Table 5 ). Row (2) estimates equation (1) with monthly age dummies rather than a third-order age polynomial. Even with this fairly demanding and flexible specification, a 4.2 percentage point jump in perceptions is still observed in the month when the individual reaches the age of criminal majority. However, this specification does not allow one to separate out the effect of that last month in age from the effect of reaching the age of majority. Row (3) replicates the baseline specification but also includes interactions between age and race, the highest grade completed, living in a central city, and school enrollment; including these interactions has virtually no impact on the estimated effect. Similarly, there is little change in the results when an annual or quarterly age polynomial is used rather than a monthly polynomial (see rows (4) and (5)). 18 All of the above results are clustered on age. However, this ignores the panel nature of the data. Thus, row (6) of Table 6 estimates the baseline specification using a clustered bootstrap, which is clustered on monthly age and individual identifiers; the standard errors increase slightly but do not affect the overall significance of the results.
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The remainder of Table 6 explores whether the magnitude of the change in perceptions varies across different sub-samples of the data. Rows (7) through (9) present the results of 18 Since the surveys are conducted approximately annually (give or take a couple of months), there is a little extra variation in the monthly age measures, but not a significant amount. 19 A number of additional robustness tests were conducted. For instance, these jumps in perceptions are robust to excluding the approximately 4,000 observations for which the perceived chance of jail is exactly equal to 50 as well as all observations for which the perceived chance of jail equals 0, 50, or 100. In addition, a falsification test that allows the jump in perceptions to occur a year earlier or later than it theoretically should provides some evidence that this change in perceptions is really attributable to individuals reaching the age of criminal majority.
estimating equation (1) Rows (10) through (13) assess whether the effect varies with the extent to which individuals are 'criminally experienced'. Two measures of criminal experience are considered:
whether an individual reports being arrested prior to reaching the age of majority and whether he reports committing any crimes. Becoming an adult in the eyes of the court does not affect perceived punishment severity for previously arrested individuals, but it does increase the perceived chance of jail by 6.1 percentage points for individuals who were not arrested. When considering criminal activity rather than arrest, becoming an 'adult' significantly increases perceptions for both criminals (4.6 percentage points) and non-criminals (6.7 percentage points).
Why is a discontinuity in perceptions at the age of criminal majority not observed for individuals who have a prior arrest record? This is perhaps counterintuitive, as one might expect experienced criminals to be more knowledgeable of the justice system. One possible explanation is that individuals who have been arrested become eligible for the adult courts before reaching the age of majority. As mentioned in the introduction, for instance, juveniles who commit serious enough crimes can be transferred to the adult courts in many states. A number of states also have a policy that says "once an adult, always an adult". Alternatively, it may be that arrested individuals update their beliefs at the time of arrest upon realizing that this arrest puts them at an increased risk to be treated as an adult in the future. Finally, rows (14) and (15) 
Does Reaching the Age of Criminal Majority Deter Criminal Behavior?
The economic model of crime implies that an individual's criminal propensity decreases as expected punishment increases. Thus, if expected punishment increases at the age of criminal majority, then there should be a corresponding reduction in crime. The change in expected punishment at the age of majority is a function of a number of factors, including changes in the procedures that give the criminal courts access to juvenile records, at least for a window of a few years after the individual has become an adult (Greenwood, 1995) . 21 I have also considered whether there is heterogeneity in the change in perceptions at the age of criminal majority: (i) across states with varying degrees of relative punitiveness of the adult to juvenile systems and (ii) across individuals with varying initial levels of perceptions. Similar to Levitt (1998) , I measure relative punitiveness by calculating the ratio of adult to juvenile incarceration rates for the initial year of the survey. Though one would expect that reaching the age of criminal majority has a larger impact on the perceived chance of jail in states with a high relative punitiveness measure, the estimated effect of becoming an adult on the perceived chance of jail is fairly homogeneous across these states with varying degrees of relative punitiveness. There is, however, much heterogeneity across individuals who, in the survey round immediately prior to reaching the age of criminal majority, believed the chance of jail to be less than 50 percent, equal to 50 percent, and greater than 50 percent. The effect is hugely positive for the first group and hugely negative for the last. These findings are consistent with Pogarsky, Piquero, and Paternoster (2004) , who conclude that the manner in which new information affects the perceived certainty of punishment depends on the initial level of perceived certainty. However, it is also consistent with a regression to the mean scenario.
probability of jail, sentence length, and prison conditions. This section assesses whether there is a discontinuous decrease (i.e. deterrence) in criminal behavior at the age of criminal majority.
Empirical Design
The empirical specification depicted in equation (2) mimics that used when looking at the perceived chance of jail; the only difference is the dependent variable. Specifically, self-reported criminal activity, C, in period t + 1 is regressed on: (i) whether or not the individual has reached the age of criminal majority, Adult_Jur, (ii) a third-order age polynomial, (iii) individual fixed effects, (iv) a vector of time-varying individual characteristics, X, which is identical to those used in the perceptions specifications, and (v) state fixed effects. Crime in period t + 1 is used to ensure the study of criminal activity after the individual has reached the age of criminal majority. β captures the effect of all factors that change at the age of criminal majority, including longer sentence lengths and harsher prison conditions. 22 22 Earlier versions of the paper used an instrumental variables approach to look at the relationship between the perceived chance of jail and criminal behavior, where the perceived chance of jail was instrumented for with whether the individual reached the age of criminal majority. That is, the analysis presented in the first part of the paper was basically the first stage of the two stage estimation. One concern with this two-stage analysis is that reaching the age of criminal majority is a weak instrument. F-statistics associated with Adult_Jur in the first-stage regression are approximately equal to 21 when using the whole sample and 14 when using the sample of age 18 states; however, F-statistics for age 17 and 16 states are less than two. Partial R-squares also tend to be quite small. Thus, there is some evidence that this is a weak instrument, particularly for states with ages of majority equal to 17
Graphical Analysis
I first present a series of graphs that plot non-parametric kernel weighted local polynomial estimates of the relationship between various types of self-reported criminal behavior at the extensive margin in period t + 1 and an individual's monthly age relative to the age of criminal majority. Separate estimates are again presented for relative ages less than or equal to the age of majority (i.e. the dashed line) and those greater than or equal to the age of majority states; no jump is observed for age 16 states. Figure 6 presents the results for drug sales and Figure 7 presents the results for assaults. No evidence of deterrence is seen for these two crime categories, overall or in any sub-sample of states. In fact, there is an increase in both of these behaviors in age 16 states at the age of criminal majority.
While there appears to be some evidence of deterrence for property crimes at the age of criminal majority, the analysis presented thus far does not assess whether these decreases in criminal activity are actually significant or sensitive to observable and unobservable controls.
Estimation Results
and 16. The results from this instrumental variables analysis are qualitatively identical to the reduced form results presented in the current version of the paper and are available upon request from the author. deterrence effect is once again observed for thefts of less than $50. However, consistent with the graphs, a positive and significant coefficient is actually observed for auto theft. Thus, the only crime category for which there is fairly consistent evidence of deterrence at the age of criminal majority is thefts of less than $50.
One concern with the specifications presented in Table 7 is that individuals in period t+1 could be committing fewer crimes simply because they are incapacitated during this period; i.e.
incarceration may result in a decrease in crime because offenders are isolated from society (National Research Council, 1978) . In fact, the ability to distinguish between deterrence and incapacitation is a challenge that is commonly encountered in the economics of crime literature.
Thus, it is important to ask whether it is possible that the estimated deterrence effects, to the extent that any were found, are actually capturing incapacitation. I conduct two tests. First, I
estimate equation (2) with additional controls for incarceration at the time of the interview and incarceration in period t + 1. Second, I estimate equation (2) excluding all individuals who were ever incarcerated. Both alternative specifications yield very similar results as those presented in Table 7 ; the only evidence of deterrence observed is for thefts of less than $50.
It is well known that criminal/delinquent behavior changes a lot during the teenage years.
Thus, it is not surprising that the above results are extremely sensitive to how age enters the specification. For instance, if a linear trend in age had been used rather than a third-order age polynomial, significant evidence of deterrence would have been found in every crime category except assault when considering all states. However, the graphical analysis indicates that a linear age trend is rarely appropriate. In addition, virtually all evidence of deterrence disappears when allowing for the most flexible specification of monthly age dummies.
Conclusions
This paper studies how perceptions change when individuals are faced with different laws. Specifically, I estimate how the perceived chance of jail conditional on arrest changes when an individual reaches the age of majority. I find that males, on average, perceive the chance of jail to increase by 5.2 percentage points, over and above the effects of ageing in general. The fact that there is a discontinuous change in perceptions indicates that changes in subjective measures of punishment severity correspond to some extent to changes in objective measures. However, the objective data presented in Section 2 provides some evidence that individuals underestimate the change in punishment severity at the age of criminal majority. In addition, heterogeneity analyses indicate that there is no significant change in perceptions for individuals with an arrest record at the age of criminal majority. Thus, one potential explanation for Lee and McCrary's (2005) non-deterrence findings at the age of criminal majority in Florida is that their sample only includes individuals who have at least one felony arrest by age 17.
The analysis also finds little evidence of a discontinuous change in delinquent behavior, over and above general ageing trends, at the age of criminal majority. Significant evidence of deterrence is only consistently seen when considering thefts of less than $50. These results conflict with Levitt (1998) , who finds that violent crime rates fall by almost 25 percent and property crime by 10 to 15 percent in states that punish adults particularly harshly relative to juveniles compared to states where adult punishments are relatively lenient. In contrast, confidence intervals on the point estimates from my paper indicate that deterrence effects of greater than approximately six percent can be ruled out for assault, 20 percent for drug crimes, and around 30 percent for thefts. Thus, while Levitt's (1998) property crime estimates fall within a reasonable range, a large discrepancy exists for violent crimes. One possible explanation is that the Levitt (1998) estimate captures both deterrence and incapacitation. 23 Though unlikely to be as large as those found by Levitt (1998) , the estimates of this paper do leave open the possibility that a deterrence effect of non-negligible size exists at the age of criminal majority.
What implications do these results have with regards to the potential impacts of other policy changes? The analysis only found a small change in perceptions, and one that appears significantly smaller than the objective change. Given that the distinction between the juvenile and adult justice systems is arguably one of the best known features of the United States justice system, this finding certainly increases concerns that other (lesser known) policies designed to deter crime will not result in large changes in subjective measures and, thus, not be very successful. (f) Column (1) presents the percent of juvenile charges resulting in a sentence to a juvenile facility, jail, or prison from (a) All crime and justice system interaction variables for the 1998 through 2001 survey rounds correspond to the self-reported behavior since the date of the last interview. Since 1997 is the first survey round, the variable definition varies slightly for this year. When possible, measures were created that describe criminal behavior in the 12 months prior to the 1997 survey round. However, for the following variables, measures could only be created that describe all criminality leading up to the 1997 survey round: Any auto theft, Any thefts < $50, # Arrests, # Charges, # Convictions, and # Incarcerations. Also note that Thefts of < $50, auto theft, and gang membership can only be measured at the extensive margin; all other crime variables are measured at the intensive margin. (b) Summary statistics are presented for those individuals for whom % chance of arrest and jail is not missing. The sample size listed corresponds to those responding to the question regarding the: "% Chance Arrest and Jail." The above analysis is based on the sample of males. Panel A presents the average perceived chance of jail if arrested for stealing a car by age and type of state, in terms of when the age of majority is reached; standard deviations are in parentheses. Panel B presents the changes in the average perceived chance of jail from one age to another. Panel C presents the difference in difference estimates; t-statistics are in parentheses. Robust standard errors clustered on age in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Note that all measures of criminal activity are at the intensive margin with the exception of thefts less than $50 and auto theft. The number of such offenses cannot be calculated for each survey round; rather, one can only calculate whether any such offenses occurred, i.e. the extensive margin. Individual fixed effects are included in all specifications. Robust standard errors clustered on age in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. The above table presents the results of regressing crime in period t+1, where the crime type is listed at the top of each column, on whether the individual has reached the age of criminal majority, a third order age polynomial, state fixed effects, and the full set of time varying observable controls. All specifications are restricted to the sample of males and include individual fixed effects. Only the coefficient on Adult_Jur is presented for each specification. Panel 1 reports the results for the entire sample of males while Panels 2, 3 and 4 report the results for age 18, 17, and 16 states respectively. Relative Age (in months)
Age 18 States Note -The above graphs present Epanechnikov kernel weighted local polynomial estimates, using a bandwidth of 5.0, of the relationship between the perceived chance of jail conditional on being arrested for stealing a car and an individual's relative age. Relative age measures the individual's age in months relative to the age of criminal majority of his state; a relative age of zero is the first month that an individual is an adult in the eyes of the courts. The dashed line represents kernel weighted local polynomial estimates for individuals with a relative age less than or equal to zero while the solid line represents estimates when the relative age is greater than or equal to zero. Each graph includes a different subset of states: the first graph includes all states, the second graph includes those states where age 16 is the age of criminal majority, the third graph uses age of majority 17 states, and the final graph uses age of majority 18 states. Note -The above graphs present Epanechnikov kernel weighted local polynomial estimates, using a bandwidth of 5.0, of the relationship between the perceived chance of arrest for stealing a car and an individual's relative age. Relative age measures the individual's age in months relative to the age of criminal majority of his state; a relative age of zero is the first month that an individual is an adult in the eyes of the courts. The dashed line represents kernel weighted local polynomial estimates for individuals with a relative age less than or equal to zero while the solid line represents estimates when the relative age is greater than or equal to zero. Each graph includes a different subset of states: the first graph includes all states, the second graph includes those states where age 16 is the age of criminal majority, the third graph uses age of majority 17 states, and the final graph uses age of majority 18 states. Note -The above graphs present Epanechnikov kernel weighted local polynomial estimates, using a bandwidth of 5.0, of the relationship between the whether the individual self-reports committing any auto thefts in period t+1 and his relative age. Relative age measures the individual's age in months relative to the age of criminal majority of his state; a relative age of zero is the first month that an individual is an adult in the eyes of the courts. Note that even though the relative age is in months, auto theft is based on the t+1 st survey round. The dashed line represents kernel weighted local polynomial estimates for individuals with a relative age less than or equal to zero while the solid line represents estimates when the relative age is greater than or equal to zero. Each graph includes a different subset of states: the first graph includes all states, the second graph includes those states where age 16 is the age of criminal majority, the third graph uses age of majority 17 states, and the final graph uses age of majority 18 states. Note -The above graphs present Epanechnikov kernel weighted local polynomial estimates, using a bandwidth of 5.0, of the relationship between the whether the individual self-reports committing any thefts of more than $50 in period t+1 and his relative age. Relative age measures the individual's age in months relative to the age of criminal majority of his state; a relative age of zero is the first month that an individual is an adult in the eyes of the courts. Note that even though the relative age is in months, thefts of more than $50 is based on the t+1 st survey round. The dashed line represents kernel weighted local polynomial estimates for individuals with a relative age less than or equal to zero while the solid line represents estimates when the relative age is greater than or equal to zero. Each graph includes a different subset of states: the first graph includes all states, the second graph includes those states where age 16 is the age of criminal majority, the third graph uses age of majority 17 states, and the final graph uses age of majority 18 states. Note -The above graphs present Epanechnikov kernel weighted local polynomial estimates, using a bandwidth of 5.0, of the relationship between the whether the individual self-reports committing any thefts of less than $50 in period t+1 and his relative age. Relative age measures the individual's age in months relative to the age of criminal majority of his state; a relative age of zero is the first month that an individual is an adult in the eyes of the courts. Note that even though the relative age is in months, thefts of less than $50 is based on the t+1 st survey round. The dashed line represents kernel weighted local polynomial estimates for individuals with a relative age less than or equal to zero while the solid line represents estimates when the relative age is greater than or equal to zero. Each graph includes a different subset of states: the first graph includes all states, the second graph includes those states where age 16 is the age of criminal majority, the third graph uses age of majority 17 states, and the final graph uses age of majority 18 states. Note -The above graphs present Epanechnikov kernel weighted local polynomial estimates, using a bandwidth of 5.0, of the relationship between the whether the individual self-reports selling drugs in period t+1 and his relative age. Relative age measures the individual's age in months relative to the age of criminal majority of his state; a relative age of zero is the first month that an individual is an adult in the eyes of the courts. Note that even though the relative age is in months, drug sales is based on the t+1 st survey round. The dashed line represents kernel weighted local polynomial estimates for individuals with a relative age less than or equal to zero while the solid line represents estimates when the relative age is greater than or equal to zero. Each graph includes a different subset of states: the first graph includes all states, the second graph includes those states where age 16 is the age of criminal majority, the third graph uses age of majority 17 states, and the final graph uses age of majority 18 states. Note -The above graphs present Epanechnikov kernel weighted local polynomial estimates, using a bandwidth of 5.0, of the relationship between the whether the individual self-reports committing any assaults in period t+1 and his relative age. Relative age measures the individual's age in months relative to the age of criminal majority of his state; a relative age of zero is the first month that an individual is an adult in the eyes of the courts. Note that even though the relative age is in months, assaults is based on the t+1 st survey round. The dashed line represents kernel weighted local polynomial estimates for individuals with a relative age less than or equal to zero while the solid line represents estimates when the relative age is greater than or equal to zero. Each graph includes a different subset of states: the first graph includes all states, the second graph includes those states where age 16 is the age of criminal majority, the third graph uses age of majority 17 states, and the final graph uses age of majority 18 states.
Figure 2. Perceived Chance of Arrest versus Relative Age for Males
